Three-dimensional reconstruction of nucleolar components by electron microscope tomography.
The nucleus is a complex volume constituted of numerous subcompartments in which specific functions take place due to a specific spatial organization of their molecular components. To understand how these molecules are spatially organized within these machineries, it is necessary to investigate their three-dimensional organization at high resolution. To reach this goal, electron tomography appears to be a method of choice; it can generate tomograms with a resolution of a few nanometers by using multiple projections of a tilted section several hundred to several thousand nanometers in thickness imaged by transmission electron microscopy (TEM).Specific identification of molecules of interest contained within such thick sections requires their specific immunocytochemical labelling using electron-dense markers. We recently demonstrated that electron tomography of proteins immunostained with nanogold particles before embedding, and subsequently amplified with silver, was very fruitful due to the inherently high spatial resolution of the medium-voltage scanning and transmission electron microscope (STEM). Here we describe this approach, which is very efficient for tracing the 3D organization of proteins within complex machineries by using antibodies raised against one of the proteins, or against GFP to analyse GFP-tagged proteins.